Altered bile acid metabolism in liver disease: concurrent occurrence of C-1 and C-6 hydroxylated bile acid metabolites and their preferential excretion into urine.
C-1 and C-6 hydroxylated bile acid metabolites in various biological specimens from subjects with liver disease (cholestasis, liver cirrhosis, chronic hepatitis, acute hepatitis) were determined by gas-liquid chromatography-mass spectrometry. Five C-1 hydroxylated bile acids and nine C-6 hydroxylated bile acids were identified in the urine studied; 1 beta,3 alpha,12 alpha-trihydroxy-, 1 beta,3 alpha,7 alpha-trihydroxy-, 1 beta,3 alpha,7 alpha,12 alpha-tetrahydroxy-, 3 alpha,6 alpha,7 alpha-trihydroxy-, and 3 alpha,6 alpha,7 alpha,12 alpha-tetrahydroxy-5 beta-cholanoic acids were found as the major components. Most of the 1 beta- and 6 alpha-hydroxylated bile acids were excreted into urine in the nonsulfate-nonglucuronide form. The amounts in the urine were greater than those found in the bile, portal and peripheral venous sera, and liver specimens. The biliary excretion and hepatic extraction of 1 beta-hydroxylated metabolites were more impaired and less efficient than for cholic acid. These findings suggested that hepatic 1 beta- or 6 alpha-hydroxylation of bile acids occurred concurrently in the patients with liver disease and that the resulting hydroxylated metabolites were efficiently excreted in the nonsulfate-nonglucuronide form into urine rather than into bile.